Domain swapping between a cyanobacterial and a plant subunit ADP-glucose pyrophosphorylase.
ADP-glucose pyrophosphorylase (ADP-Glc PPase) catalyzes the regulatory step in the pathway for synthesis of bacterial glycogen and starch in plants. ADP-Glc PPases from cyanobacteria (homotetramer) and from potato (Solanum tuberosum) tuber (heterotetramer) are activated by 3-phosphoglycerate and inhibited by inorganic orthophosphate. To study the function of two putative domains, chimeric enzymes were constructed. PSSANA contained the N-terminus (292 amino acids) of the potato tuber ADP-Glc PPase small subunit (PSS) and the C-terminus (159 residues) of the Anabaena PCC 7120 enzyme. ANAPSS was the inverse chimera. These constructs were expressed separately or together with the large subunit of the potato tuber ADP-Glc PPase (PLS), to obtain homo- and heterotetrameric chimeric proteins. Characterization of these forms showed that the N-terminus determines stability and regulatory redox-dependent properties. The chimeric forms exhibited intermediate 3-phosphoglycerate activation properties with respect to the wild-type homotetrameric enzymes, indicating that the interaction between the putative N- and C-domains determines the affinity for the activator. Characterization of the chimeric heterotetramers showed the functionality of the large subunit, mainly in modulating regulation of the enzyme by the coordinate action of 3-phosphoglycerate and inorganic orthophosphate.